Background: The Tuberculosis (TB) control program in Bangladesh is still unsatisfactory due to insufficient knowledge and stigma about TB. Patients with low knowledge may be at higher risk of experiencing delays in diagnosis and appropriate treatment. Objectives: The aims of this study were to identify the knowledge levels of TB and investigate the factors associated with knowledge level among the TB patients in Bangladesh. Methods: A cross-sectional study was conducted at Rajshahi City, Bangladesh. A total of 384 TB patients were interviewed through a pretested, structured questionnaire using purposive sampling techniques. Logistic regression analysis was used to evaluate the effects of selected socio-demographic factors on TB knowledge level.
Introduction
Tuberculosis (TB) is a chronic communicable bacterial disease that remains an important public health problem, especially in developing countries. TB is an airborne, infectious disease caused by bacteria which primarily affect the lungs. Approximately one third of the world's population carries the TB bacteria namely Mycobacterium TB (MTB). The World Health Organization (WHO) declared TB as a 'global emergence' in 1993 1 . Every year almost two million people die worldwide due to TB and most deaths occur in low-and middle-income countries 2 .
Although TB is a curable disease, it ranks as the second leading cause of death among infectious diseases worldwide, after the human immunodeficiency virus (HIV). TB takes advantage of individual's with weakened immune systems, which is why it is called an opportunistic infectious disease. Consequently, the risk of TB infection is higher among the people who are HIV positive [3] [4] [5] . Bangladesh has been ranked 6th among 22 high burden countries (HBCs) where, the incidence rate was 225 per 100,000 population and TB mortality rate was 43 per 100,000 population in 2010 2 . To fight against TB, the Bangladesh National TB Control Program(NTP) has adopted the directly observed treatment short course (DOTs) strategy since 1993 6 
.
At present, Bangladesh has more than 165 million people, and is the seventh most populous country in the world. It is also one of the poorest nations, and faces great challenges in providing health care services including TB services for its citizens. People having symp-toms of TB should be identified when they seek care at a general health facility, and rferred to the specialized TB health care centers for diagnosis, treatment and case management. Given the challenges facing Bangladesh's health services infrastructure, this is often a difficult goal to achieve.
Early case detection depends on patients' perception about their needs of seeking healthcare. Consequently, it is very important to make people understand when and where they should seek healthcare. Health knowledge allows individuals to assess symptoms, identify causes and transmission routes, and provide familiarity with the availability of treatment and cure. Likewise, knowledge and awareness of TB is very important among TB affected people. Increasing knowledge will lead to overcoming some of the challenges to control TB. While people may have a general idea of what TB is and how it is treated, gaps in knowledge, such as transmission, treatment, and prevention causes diagnostic and treatment delays among many people living with TB. Delays in treatment occur for several reasons, such as, lack of knowledge, lack of awareness of the significance of symptoms, negative social attitudes or different combinations of these three factors 7 . Patients with low knowledge about symptoms are less likely to seek healthcare and get diagnosed. Patients with low knowledge are more likely to visit traditional healers and pharmacists rather than DOTs providers, which leads to delays in diagnosis and appropriate treatment.
Although most deaths due to TB occurred among men, the burden of TB is high among women as well. In 2012, an estimated 410,000 women died from TB. In Bangladesh, women tend to have longer diagnostic and treatment delays compared to men 8 . Lack of TB knowledge has been shown to be associated with diagnostic delay and in some case it is associated with poverty [9] [10] [11] [12] . Bangladesh is considered to be a low human development country based on the value of Human Development Index (HDI=0.500), placed 146 out of 187 countries and territories 13 . Consequently, Bangladesh has not had much success in the areas of education and health. Obviously, education is significantly associated with health and makes a great impact on the enhancement on people's knowledge about TB
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. To-date, no study has been published with a focus on knowledge level and socio-demographic factors among TB patients in Rajshahi City, Bangladesh. Therefore, the purposes of the study were to identify the knowledge level of TB patients, and to investigate the socio-demographic factors associated with knowledge level.
Background
In this study, the World Health Organization's (WHO) standard definition of TB was followed. TB cases are defined as individuals diagnosed with TB by a health worker or other medical practitioner who has decided to treat the patient with a full course of anti-TB treatment. A pulmonary TB patient is defined as a patient who has TB, which refers to a disease involving the lung parenchyma. An extra-pulmonary TB patient is defined as a patient who has TB disease, but refers to TB of organs other than the lungs, e.g. pleura, lymph nodes, abdomen, genitourinary tract, skin, joints and bones, meninges, central nervous system, spine, kidneys, pericardium, intestines and peritoneum. A new case is defined by the Bangladesh National TB control program (NTP) as being a patient who had never received anti-TB treatment or who had received it for less than 1 month after diagnosis by the government or non-government medical providers. An old case is defined as a patient who has been declared cured but remains a TB patient or not cured after completing continuous phase.
Materials and Methods

Study area
A cross sectional study was conducted in Rajshahi City, Bangladesh. Bangladesh is administratively divided into seven divisions and Rajshahi is one of them. Rajshahi is the third most populous division with more than 21 million people, accounting for almost 13 percent of the Country's total population. The study area is located in the eastern part of the country, and was selected randomly. The study was carried out in the six different healthcare centers located in the city, namely Rajshahi Medical Collage Hospital (RMCH), Tilottoma (Noudapara Branch), Tilottoma (Bulonpur Branch), Rajshahi Chest Disease Hospital (CDH), Rajshahi Chest Disease Clinic (CDC) and Population Service and Training Centre (PSTC) (Figure 1 ). These study areas provide free TB treatment under the directly observed therapy (DOT) program, which aims to control TB. The TB control program is a national program of the Directorate General of Health Services (DGHS) under the Mycobacterium Disease Control (MBDC) unit which is run through National TB Control Programme (NTP). Respondents in this study include patients who began to receive anti-TB treatment under DOT from June 2011 to February 2012. Patients in whom TB is suspected are sent to the laboratory for sputum microscopy and are registered in the TB laboratory register. Patients diagnosed with smear-positive TB are registered for treatment in the TB treatment program. Smear-positive pulmonary TB is diagnosed using direct sputum microscopy examination at the study areas, while smearnegative pulmonary and extra-pulmonary TB is diagnosed by a graduate physician at hospital and respective clinic. After diagnosis, most TB cases are treated and managed by study areas. The study population consisted of both pulmonary and extra-pulmonary TB cases, and further divided into new and old cases, which are identified in the study sites by other diagnostic tools.
Data Collection
Three hundred and eighty four TB patients were interviewed face-to-face through a structured questionnaire using purposive sampling techniques. Information regarding knowledge related to TB (Table1)and sociodemographic data(Table3) were collected from384 respondents. Two trained interviewers and a medical doctor conducted the interviews after obtaining informed consent at the study sites. Patients were informed clearly about the purpose of study. Both types of patients, pulmonary and extra-pulmonary were receiving treatment at the study sites.
Pulmonary sputum-positive TB was identified on the basis of at least 1 positive sputum culture of MTB or 2 sputum smears containing acid fast bacilli in the context of a compatible clinical illness. Pulmonary sputumnegative TB was identified on the basis of negative smears and cultures for MTB in the context of clinically and radiologically compatible illness. Diagnosis of extra-pulmonary TB was based on a combination of clinical, radiological, and histopathological findings. For each patient, the following socio-demographic information was collected: sex, age, educational status; residence, delay in seeking treatment, TB type; and knowledge regarding symptoms, transmission, treatment and prevention of TB.
Data management and statistical analysis
Data entry was performed using EPI info software and then was exported to the statistical package (SPSS 16 .0) to analyze the data. Univariate analysis was completed to find the distributions of different dimensions of knowledge items and some selected sociodemographic characteristics. Indices of each of the four dimensions of knowledge concerning symptoms (DKS), transmission (DKT), treatment (DKTr), and prevention (DKP) were constructed using the sums of weighted binary input variables where maximum and minimum values were chosen for each underlying dimension. Performance in each dimension is expressed as a unit-free index between 0 and 1 in accordance with the construction method of the Human development Index 13 ) test was used to determine associations between OKI and socio-demographic predictors. Logistic regression analysis was used to determine the effects of selected socio-demographic predictors on knowledge level.
Explanatory Variables
The dependent variable in our analysis is the knowledge level of the TB patients. The knowledge related variables were composed of four items. These items include knowledge about symptoms, knowledge about transmission, knowledge about treatment, and knowledge about prevention. Knowledge about symptoms includes, coughing with and without blood more than 3 weeks, chest pain; shortness of breath, loss of appetite, weight loss and fever with night sweating. Knowledge about transmission includes, understanding whether TB is communicable through sneezing, through air and through touching items from affected people. Knowledge about treatment includes understanding that treatment is available, is treatment free, can regular intake of medicine cure a patient and does irregular intake of medicine cause death. Knowledge about prevention includes understanding that vaccine is available, stay far away from affected people when they sneeze, do not use items from affected people and always stay clean. The categories of the aforesaid questions are shown in Table 1 . The dependent variable, knowledge level, in this study was categorized in two groups: low/moderate knowledge and sufficient knowledge. The dependent variable is considered for logistic regression model is coded in the following way: y={ 1, is the knowledge level sufficient; 0, otherwise.
A number of socio-demographic variables were included as independent variables. These variables include age, sex, educational status, place of residence, patient's delay and types of TB.
Results
A total of 384 TB patients participated in this study-225(58.6%) males and 159(41.4%) females. Note: *** presents the significance level at 1% (p<0.01), ** presents the significance level at 5% (p<0.05)
Discussion
The objective of this study was to determine the knowledge level of the TB patients and to what extent socio-demographic factors contribute to differences in knowledge level in Rajshahi city, Bangladesh. We collected and analyzed data from 384 TB patients who are diagnosed with TB and receiving anti-TB treatment. To our knowledge, no previous study has examined the knowledge level in Rajshahi city, Bangladesh. The findings of this study suggest that more than 50% of the respondents knew about the symptoms of TB. Our findings suggest that socio-demographic variables played important roles on the knowledge level of the TB patients.
Logistic regression analysis showed age, educational status, and patient type were significantly associated with TB knowledge level. Patients in the 21-35 years of age group were significantly more likely to have sufficient knowledge about TB (p<0.01) than those of <20 years of age group. Likewise, the patients who completed 6-12 years of schooling and >12 years of schooling were also significantly more likely to have sufficient knowledge status (p<0.01) than those who completed 0-5 years of schooling. Hoa et. al. (2004) found similar results, which, consistent with our findings, highlighted educational level as an important determinant of people's level of knowledge of TB, and persons with a higher level of education scored better on TB knowledge indices than those with less education or those who were illiterate. This study has shown that,while socio-demographic factors may not necessarily be causative factors to becoming infected with TB, they do significantly influence knowledge levels of TB patients.
The findings of this study are consistent with some other national studies. For example, one study conducted in Iraq found the similar result with around 50% of the patients had good knowledge about the symptoms of TB 14 . Another study conducted in Ndola, Zambia found that over 70% of TB patients had an idea about the symptoms, including fever with night sweating, weight loss, loss of appetite and coughing with and without blood for more than 3 weeks 15 .
Coughing with and without blood for more than 3 weeks is regarded as a TB suspicious symptom and only 16% people in Yangzhong County, a rural area for old cases was 0.763. This result suggests that overall knowledge levels are relatively high for patients of both categories, and are similar to the Vietnam study, which showed patients in the north and middle of Vietnam had reasonably sufficient knowledge about TB 18 . However, several other studies have concluded that knowledge about TB among new pulmonary TB patients was quite low, which is contradicted in this study 22, 23 .
A prior study conducted in Hyderabad, India found socio-demographic variables, which included age, sex, educational status, occupation, monthly income, nutritional status, addiction etc., are closely linked with TB prevalence and knowledge level 18, [24] [25] . In the present study, we found that age, sex, and educational status were variables that influence TB related knowledge. This result was similar to the study conducted among patients in Iraq, which highlighted age and educational status as being significant predictors of knowledge of TB
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. In our study, a large number of patients seeking treatment at the study sites were males, of which knowledge level was high (0.732). A number of other studies have shown that, in developing countries, male TB patients account for two thirds of total reported TB patients 26 . Globally, approximately 70% more males are notified of smear-positive TB tests than females 27 . According to WHO, the prevalence of TB is more common among men than women 28 . Ahsan et al. found that female patients are mostly illiterate and live in poor socio-economic conditions. It is quite apparent that socio-economic and cultural factors, are important determinants of gender differentials in TB prevalence 26 . Females are often unable to reach health facilities because a woman's position in the household, economic dependence, and illiteracy would be restricting factors 29 .
Aside from gender differences, our study also revealed that most of the TB patients seeking treatment belonged to the 21-35 years of age group, and that the MKL (0.774) was higher for this age group. Additionalof China, had heard about it 16 . However, in this study 97.9% patients knew coughing with and without blood for more than 3 weeks is one of the major symptoms of TB. Another study conducted in the north and central regions of Vietnam found coughing was the most frequently mentioned symptom, and was reported by 298 patients (81.9%) 17 . A similar result was found in Ibadan, Nigeria where a study conducted among pulmonary patients revealed more than 80% ofthe patients recognized coughing as major symptoms of TB 18 . Focused health education programs in Bangladesh appear to have made a great impact on the level of patient knowledge about TB.
Since TB is a contagious, communicable disease; it spreads through contact with an infected person, making the understanding of human transmission of infection absolutely critical to its control 19 . Around 95.3% of pulmonary patients in the north and central regions of Vietnam were aware that TB is a contagious disease 20 .
From the current study, we find almost all patients have heard about TB and more than 89.8% knew it was a communicable disease, and almost all patients knew the treatment of TB is available, free, and regular intake of medicine can cure a patient. Nearly half of the patients had an idea that contact with infected people's belongings can spread TB. Our findings are consistent with several other studies which have investigated knowledge levels of TB in other countries 14, [16] [17] [18] . While overall knowledge levels are relatively high in Bangladesh, specific knowledge about TB associated with health-care seeking behaviors still appears unsatisfactory. Many people living with TB remain underreported because of lack of knowledge about treatment and the TB control program. Poor knowledge of TB patients concerning their disease may contribute to the high prevelance of TB disease in the country 21 . Our findings suggest that the mean level of knowledge was higher among pulmonary patients because most of the symptoms, transmission, and prevention items listed in this study were related to the pulmonary patients. This fact highlighted the difference in knowledge level among pulmonary TB patients and other TB patients. The study also showed the mean knowledge level among the patients identified as new cases was lower than the patients recorded old cases. Specifically, the mean OKI for new cases was 0.701 and ly, higher MKL was found among the patients completing >12 years of schooling. These results suggest that age and education level are important determinants of general knowledge of TB, and this finding is also consistent with other studies 18, 23 . It should also be noted, however, that this study has some limitations. It is based on a cross sectional data and sample size is small. The population consists of Rajshahi city and not of Bangladesh as an entire country. Given the limitations of the present study, future studies should consider larger sample, especially, nationally representative sample.
Conclusion
Knowledge level among the TB patients in Rajshahi city is relatively high, yet it was dependent on some sociodemographic factors. Males were better informed than females, and the young adult population, ages 21-35, was more aware about TB transmission routes and preventative measures. Also, more highly educated and urban area patients were comparatively well informed about TB infection. Patients with greater knowledge about TB were also less likely to be delayed in seeking diagnosis of their TB status. Strengthening awareness of TB and improving the accessibility of healthcare services is essential in TB control strategies, especially under the current vertical TB control system.
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